Low-flow antegrade cerebral perfusion attenuates early renal and intestinal injury during neonatal aortic arch reconstruction.
Deep hypothermic circulatory arrest (DHCA) and antegrade cerebral perfusion (ACP) are 2 cardiopulmonary bypass strategies mainly used in aortic arch reconstructions. It has been suggested that during ACP, abdominal organs are better protected than during DHCA owing to partial perfusion via collaterals. We tested this hypothesis using intraoperative near-infrared spectroscopy (NIRS), lactate measurements, and biomarkers for early abdominal injury in neonates undergoing complex aortic arch repair. Neonates scheduled for aortic arch reconstruction via median sternotomy between 2009 and 2011 were randomized to either DHCA or ACP. During surgery, regional oxygen saturations of the abdomen were monitored using NIRS. Immediately aafter DHCA or ACP, lactate concentrations from the inferior vena cava were compared with those from the arterial cannula. Postoperatively, biomarkers for early abdominal organ injury were measured in urine. Twenty-five neonates were analyzed (DHCA, n = 12; ACP, n = 13). Procedures were performed at 18°C, and ACP flow was set at 35 to 50 mL · kg(-1) · min(-1). Median abdominal NIRS value during DHCA was 31% (IQR, 28%-41%) whereas during ACP it was 56% (IQR, 34%-64%; P < .01 between groups). Immediately after DHCA, median lactate from the inferior vena cava was 4.2 mmol/L (IQR, 3.3-5.3 mmol/L) compared with 3.1 mmol/L (IQR, 2.9-4.4 mmol/L) after ACP (P = .03). Postoperatively, biomarkers for renal and intestinal damage (gluthatione s-transferase and intestinal fatty acid binding protein, respectively) were higher in the DHCA group than for the ACP group (P = .03, P = .04, respectively). These results substantiate earlier suggestions that ACP provides more abdominal organ protection than DHCA in neonates undergoing aortic arch reconstruction.